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The present invention relates to a cation-exchanged zeolite
catalyst for an transiodination and a process for producing
mono-iodo benzene by using it. Particularly, the cation-ex-
changed zeolite catalyst has a molar ratio of Si/Al from 5 to
100 and is ion-exchanged with an alkali metal or an alkaline
earth metal in range of 2% to 50% of ion exchange capacity.
Further, the process for producing mono-iodo benzene of the
present invention comprises the step of performing a transio-
dination by using the cation-exchanged zeolite catalyst to
produce mono-iodo benzene from reactants including ben-
zene and one or more multi-iodo benzenes selected from the
group consisting of di-iodo benzene and tri-iodo benzene.
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1
CATION-EXCHANGED ZEOLITE CATALYST
AND PROCESS FOR PRODUCING
MONO-IODO BENZENE THROUGH
TRANSIODINATION BY USING IT

CROSS REFERENCE TO RELATED
APPLICATION

This application is a nationalization under 35 U.S.C.371 of
PCT/KR2009/007803 filed Dec. 24, 2009 and published as
WO 2010/077026 A2 on Jul. 8, 2010, which application
claims priority to and the benefit of Korean Patent Applica-
tion No. 10-2008-0137990, filed Dec. 31, 2008, which appli-
cations and publication are incorporated herein by reference
in their entirety.

FIELD OF THE INVENTION

The present invention relates to a cation-exchanged zeolite
catalyst for a transiodination, which exhibits high selectivity
for mono-iodo benzene and has enhanced lifetime by
improvement of a catalytic activity decline. Further, the
present invention relates to a process for producing mono-
iodo benzene through transiodination by using the cation-
exchanged zeolite catalyst.

DESCRIPTION OF THE RELATED ART

An oxy-iodination that synthesizes iodobenzene from ben-
zene and iodine is carried out slowly. Thus, the oxy-iodina-
tionis usually conducted in liquid phase by using an oxidizing
agent, for example, nitric acid, acetic acid, hydrogen perox-
ide, or silver sulfide. The oxy-iodination has been described
in JP 558-077830A, U.S. Pat. No. 453,392, Journal of the
American Chemical Society, vol. 39, page 437, 1917, and so
on.

In the oxy-iodination, other oxidizing agents including
iodic acid (HIO;), sulfur trioxide (SO;), and hydrogen per-
oxide (H,O,) have also been suggested, but none of them
have proven to be more efficient than nitric acid.

Aniodination by using metal halides as a catalyst instead of
the oxidizing agent has been suggested in the Bulletin of
Chemical Society of Japan, vol. 47, page 147, 1974. The
method of a direct iodination for benzene in gaseous phase by
using zeolite 13X catalyst has been suggested in JP S57-
077631A.

JP S59-219241A has suggested a technique for producing
an iodobenzene compound through the oxy-iodination of
benzene by using a strongly acidic zeolite catalyst (Si/
Al>>10) under an oxygen atmosphere.

EP0181790 and EP0183579 disclose techniques for syn-
thesizing iodobenzene by oxy-iodination of benzene in the
presence of a zeolite catalyst. EP0181790 suggests the use of
ZSM-5 or ZSM-11 zeolite catalyst which has been exchanged
with divalent or trivalent cations prior to being introduced,
since the rapid decrease of the catalytic activity is caused by
the utilization of these zeolites in the acid or alkaline form.
EP0183579 suggested the use of X-type or Y-type zeolite in
non-acidic form to prevent the inactivation of the catalyst.
According to the disclosures of these patents, it is effective to
ion-exchange the X-or Y-type zeolite with monovalent, diva-
lent or trivalent alkaline or rare earth cations. In the above two
European Patents, mono-iodo benzene (MIB) is produced
with selectivity of 90% or higher, and di-iodo benzene (DIB)
is produced partially as by-products.

As noted above, many patents have disclosed the methods
for selectively preparing iodinated aromatic compounds
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through oxy-iodination. As shown in Schemes 1 to 3, how-
ever, various iodinated aromatic compounds are produced
from the oxy-iodination and undesired iodinated aromatic
compounds are also produced as by-products.

2CHH,+0, —2CHIHHL0 [Scheme 1]
2CHI+0,+0,—2C,H L +H,0 [Scheme 2]
2C6H L+ 1,40, —2CH, L +H,0 [Scheme 3]

Since iodine is very expensive, the production of these
iodinated aromatic by-products is economically disadvanta-
geous. Thus, it is required to study the process for converting
the iodinated by-products except for MIB and p-DIB into
MIB and p-DIB through a transiodination.

The transiodination of the iodinated aromatic compounds
have been suggested in U.S. Pat. Nos. 4,792,641, 4,806,698,
4,808,759 and 4,822,929. U.S. Pat. No. 4,792,641 discloses
the transiodination of aromatic compounds, particularly DIB,
in a gaseous phase at 275~500° C. by using a non-acidic
X-type zeolite catalyst that is ion-exchanged with an alkaline
metal or alkaline earth metal. U.S. Pat. No. 4,806,698 dis-
closes the transiodination of aromatic compounds, particu-
larly iodonaphthalene, in a liquid phase at 180~250° C. by
using an acidic X-, Y-, or L-type zeolite catalyst. However, the
methods have a disadvantage of serious inactivation of the
catalyst, since iodonaphthalene is only used upon transiodi-
nation without a diluting agent such as benzene and naphtha-
lene. U.S. Pat. No. 4,808,759 discloses the transiodination of
polyiodobenzene, particularly DIB, at 250~450° C. in the
presence of benzene and oxygen by using an X-or Y-type
zeolite catalyst that is ion-exchanged with an alkaline or rare
earth cations. U.S. Pat. No. 4,822,929 discloses the transio-
dination of polyiodobenzene, particularly DIB, by using a
pentacyl zeolite catalyst that is ion-exchanged with cations of
a group IL, 11l or IV metal.

As described in the above listed patents, the zeolite cata-
lysts such as non-acidic X, Y, L. or ZSM-5 has been mostly
used. In addition, the reaction conditions such as reaction
temperature and reactant composition are different depend-
ing on the kinds of aromatic compounds, for example, ben-
zene and naphthalene. However, it has not been studied suf-
ficiently for the reaction. In particular, a method of improving
the selectivity of the product and the stability of the catalyst
needs to be further studied.

Therefore, the present inventors have made extensive stud-
ies to develop a catalyst, which exhibits the high selectivity
for mono-iodo benzene and the enhanced catalytic activity
during the transiodination, and a process for producing mono-
iodo benzene by using the catalyst, thereby completing the
present invention.

SUMMARY OF THE INVENTION

It is an object of the present invention to provide a cation-
exchanged zeolite catalyst for a transiodination, which exhib-
its high selectivity for mono-iodo benzene and enhanced
catalytic activity despite conducting the reaction for a long
time.

It is another object of the present invention to provide a
process for producing mono-iodo benzene by using the cat-
ion-exchanged zeolite catalyst.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a schematic diagram showing the transiodination
process according to one embodiment of the present inven-
tion;



US 9,108,180 B2

3

FIG. 2 is a graph showing mono-iodo benzene selectivity
according to time in the production of mono-iodo benzene by
using the zeolite catalyst that is ion-exchanged with sodium
(Na) according to one embodiment of the present invention;

FIG. 3 is a graph showing mono-iodo benzene selectivity
according to time in the production of mono-iodo benzene by
using the zeolite catalyst that is ion-exchanged with potas-
sium (K) according to one embodiment of the present inven-
tion; and

FIG. 4 is a graph showing mono-iodo benzene selectivity
according to time in the production of mono-iodo benzene by
using the zeolite catalyst that is ion-exchanged with sodium
(Na) according to one embodiment of the present invention,
wherein the catalyst is regenerated by calcinating an inacti-
vated catalyst.

DETAILED DESCRIPTION OF THE
EMBODIMENTS

The present invention provides cation-exchanged zeolite
catalyst for the transiodination of reactants containing multi-
iodo benzene and benzene, wherein a molar ratio of Si/Alis 5
to 100 and 2% to 50% of ion exchange capacity is ion-
exchanged with an alkali metal or an alkaline earth metal.

Further, the present invention provides a process for pro-
ducing mono-iodo benzene by using the cation-exchanged
zeolite catalyst.

Hereinafter, the cation-exchanged zeolite catalyst and the
process for producing mono-iodo benzene by using the cata-
lyst according to the specific embodiment of the present
invention will be described in detail.

The cation-exchanged zeolite catalyst according to one
embodiment of the present invention is a zeolite catalyst used
in the transiodination of reactants containing multi-iodo ben-
zene and benzene, in which a molar ratio of Si/Al is 5 to 100
and 2% to 50% of the ion exchange capacity is ion-exchanged
with an alkali metal or an alkaline earth metal.

The term ‘multi-iodo benzene’, as used herein, means that
one or more hydrogens of benzene are substituted with
iodine, for example, mono-iodo benzene, di-iodo benzene,
and tri-iodo benzene. In addition, the term ‘transiodination’,
as used herein, means a reaction comprising the intramolecu-
lar movement (isomerization) or intermolecular movement of
iodine atoms contained in the molecule. The transiodination
can be usefully applied for the production of mono-iodo
benzene (MIB) and para-di-iodo benzene (p-DIB), which are
used as a starting material for the synthesis of a high value
engineering polymer, for example, poly phenyl sulfide (PPS).
Oxy-iodination and transiodination should be combined to
effectively produce a main material of PPS, namely, p-DIB
from benzene and iodine, which may comprise a reaction
process schematically illustrated in FIG. 1.

In accordance with the schematic diagram of FIG. 1, the
oxy-iodination of benzene and iodine produces p-DIB.
Among the by-products produced through the reaction, ben-
zene and MIB are transferred to an oxy-iodination reactor
through a distillation process. Multi-iodo benzenes among
the by-products, for example, meta-di-iodo benzene
(m-DIB), ortho-di-iodo benzene (0-DIB), and tri-iodo ben-
zene (TIB) are separated from crystallized p-DIB, and trans-
ferred to a transiodination reactor to be converted into MIB.
As described above, MIB converted through the transiodina-
tion reactor is transferred to the oxy-iodination reactor. Even
though the by-products such as m-DIB, 0-DIB, and TIB are
produced, they are efficiently recovered and reused without
loss of iodine through such processes according to the present
invention.
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There is the key aspect of the present invention in the
oxy-iodination and the transiodination. In particular, the
present invention is characterized by the transiodination of
m-DIB, 0-DIB, and TIB, which are produced as by-products
of'the oxy-iodination. Loss of iodinated aromatic compounds
in the above reactions causes serious economic problems.
Thus, to minimize the loss of iodine, studies on oxy-iodina-
tion and transiodination are required, and the cation-ex-
changed zeolite catalyst according to the above embodiment
can be used as a catalyst suitable for the reactions.

The cation-exchanged zeolite catalyst according to the
above embodiment of the present invention will be described
in more detail below. The cation-exchanged zeolite catalyst
can be used for the production of MIB and p-DIB, preferably
MIB, through the transiodination reaction. Specifically, dur-
ing the process for the transiodination, the cation-exchanged
zeolite catalyst exhibits high selectivity for mono-iodo ben-
zene, and does not lose its catalytic activity for a long reaction
time, thereby enhancing the lifetime of the catalyst.

In this connection, the cation-exchanged catalyst may have
a molar ratio of Si/Al within the above range, and preferably
a molar ratio of Si/Al of 5 to 15. The catalyst having a molar
ratio of Si/Al ranging from 5 to 15 is advantageous to improve
the catalytic activity for transiodination.

Further, the alkali metal or alkaline earth metal used in the
cation exchange may be, but is not particularly limited to,
preferably sodium (Na) or potassium (K). The degree of the
cation exchange may be determined within the range from 2%
to 50% of the total ion exchange capacity, depending on the
cation type of alkali metal or alkaline earth metal to be
exchanged. Upon conducting the cation exchange with
sodium (Na) ion, the preferred ion exchange capacity is 20%
to 50% of the total ion exchange capacity. Upon conducting
the cation exchange with potassium (K) ion, the preferred ion
exchange capacity is 10% to 50% of the total ion exchange
capacity. When the transiodination is carried out by using a
catalyst that is cation-exchanged within the above range, a
higher selectivity for mono-iodo benzene and a less reduced
catalytic activity are observed. Ifthe ion exchange capacity is
less than 2%, the effect in the catalytic activity cannot be
obtained. If the ion exchange capacity is more than 50%,
acidic sites of the catalyst are too reduced, leading to the
decline of the transiodination activity.

Specific reaction conditions and procedures for the cation
exchange reaction by using the alkali metal or alkaline earth
metal are not particularly limited, but the cation exchange
reaction may be performed under the conditions well known
to be applied in the ion exchange reaction of zeolite catalyst.

Meanwhile, the catalyst for preparing the cation-ex-
changed zeolite according to the embodiment of the present
invention may be selected from the group consisting of Y,
BEA, and ZSM-5 zeolites, and then may be cation-exchanged
with alkali metal or alkaline earth metal. In particular, the
catalyst for preparing the cation-exchanged zeolite is a solid
acid catalyst such as zeolite, which is characterized by acidity
and pore structure. High acidity of the zeolite catalyst may be
generated by ion-exchanging with ammonium ions and the
following calcinating to be converted into hydrogen ions.
Exemplary zeolite catalysts are Y, BEA, ZSM-5, Mordenite
or the like. To control the acidity and pore size, the catalyst
may be ion-exchanged with or supported by transition metals,
rare earth metals, alkaline metals, alkaline earth metals or the
like. In order to produce the catalyst according to the embodi-
ment of the present invention, the cation exchange reaction is
preferably carried out by using a H"-type zeolite, which is
ion-exchanged with hydrogen ions. For example, the acidic
zeolite catalysts such as HY, HBEA, HZSM-5 may be used.
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The process for producing mono-iodo benzene according
to other embodiment of the present invention comprises the
step of performing a transiodination by using a cation-ex-
changed zeolite catalyst, wherein the multi-iodo benzene is
one or more selected from the group consisting of di-iodo
benzene and tri-iodo benzene, and the catalyst has a molar
ratio of Si/Al from 5 to 100 and is ion-exchanged with an
alkali metal or an alkaline earth metal in the range of 2% to
50% of ion exchange capacity.

In this connection, it is preferable that the cation-ex-
changed zeolite, catalyst has a molar ratio of Si/Al of 5 to 15
. In addition, the alkali metal or alkaline earth metal may be,
but is not particularly limited to, selected from sodium and
potassium. If sodium is selected, the preferred ion exchange
capacity may be 20% to 50% of'the total ion exchange capac-
ity. If potassium is selected, the preferred ion exchange capac-
ity may be 10% to 50% of the total ion exchange capacity.

As described above, the basic catalyst used in the cation
exchange may be preferably any one selected from the group
consisting of'Y, BEA, and ZSM-5 zeolites.

Meanwhile, the multi-iodo benzene, which is a reactant
used in the production of mono-iodo benzene, is preferably a
remnant obtained by removing mono-iodo benzene and p-di-
iodo benzene from the reaction products resulting from oxy-
iodination of benzene, iodine, and oxygen, and more prefer-
ably includes one or more selected from the group consisting
of m-di-iodo benzene, o-di-iodo benzene, and tri-iodo ben-
zene.

In the production of mono-iodo benzene according to the
above embodiment, when benzene is added to the reactant
multi-iodo benzene, the selectivity to MIB is improved and
inactivation of the catalyst is hindered. In particular, the
added benzene plays an important role in the reduction of
inactivation speed of the catalyst. As the amount of benzene
included in the reactant is increased, the catalyst inactivation
is retarded and the selectivity to MIB is improved.

Therefore, in order to increase the selectivity to MIB pro-
duced through the transiodination and to reduce the catalyst
inactivation, a molar ratio of benzene/multi-iodo benzene is
preferably 2:1 or more, and more preferably 3:1 or more for
higher selectivity to MIB, and most preferably 25:1 orless for
sufficient supply of iodine. The addition of benzene to the
reactant plays a key role in stable production of MIB from
multi-iodo benzene.

In the transiodination reaction, other reaction conditions
except for the catalyst and reactant are not particularly lim-
ited, but the reaction temperature is more important than other
reaction conditions.

As the reaction temperature becomes low, initial selectivity
to MIB is improved due to the decreased side-reaction, but the
catalyst activity may be rapidly decreased due to coke depos-
ited in the catalyst. If the reaction temperature is excessively
high, the temperature needs to be optimized because of the
decreased selectivity to MIB. Thus, the transiodination of the
present invention is preferably performed at 120 to 250° C.
and more preferably at 160 to 200° C. in order to maintain the
selectivity to MIB and the catalyst activity.

In addition to the reaction temperature, the reaction pres-
sure is also a very important factor in terms of catalyst inac-
tivation. It is preferable that the reaction pressure is main-
tained below a predetermined level. That is, the reaction
pressure is very preferably maintained to be lower than the
pressure at which benzene contained in the reactant exists not
in liquid phase but in gas phase. If the reaction pressure is
higher than the pressure, it is possible to accelerate the cata-
lyst inactivation. Thus, the reaction pressure is preferably
maintained at atmospheric pressure within the reaction tem-
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perature of 120 to 250° C., and is preferably maintained at 10
atm or lower, at which benzene can be liquefied, in order to
prevent the catalyst inactivation.

However, if the transiodination of the present invention is
performed for a long time, the reaction activity and the selec-
tivity to MIB can be reduced after a specific time period.

It is suggested that the reduced catalyst performance is
attributed to coke deposition, and the catalyst activity is rap-
idly reduced when the amount of coke deposition exceeds a
certain range. [tis very difficult to prevent the coke deposition
in the catalyst. Thus, it is important to minimize the rate of
coke deposition for the extension of the catalyst lifetime. It is
preferable that the catalyst is reused after a recycling process
in order to remove the deposited coke, when the catalyst
activity is reduced due to coke deposition.

In this regard, the inactivated catalyst is preferably reused
by calcination at 400 to 650° C. under an oxygen or air
atmosphere.

In the production of mono-iodo benzene, the cation-ex-
changed zeolite catalyst of the present invention exhibits high
selectivity for mono-iodo benzene and hardly loses its cata-
Iytic activity for a long reaction time. Thus, it can be effec-
tively used in the transiodination process and production of
mono-iodo benzene.

EXAMPLES

Hereinafter, the functions and the effects of the invention
are explained in more detail, according to specific examples
of'the present invention. However, the following examples are
only for explaining the present invention and the range of the
present invention is not limited to or by them.

Examples 1~2
Cation/Na Exchanged Zeolite Catalyst

Na™-exchanged zeolite catalysts of Examples 1 and 2 were
prepared by ion-exchanging by using 0.05 N NaCl. Briefly,
the ion-exchange was performed at 60° C. by using 0.05 N
NaCl in range of the contents corresponding to 20% (Ex-
ample 1) and 30% (Example 2) of Albemarle Y411 (Si/
Al=5.5) zeolite catalyst, respectively, and followed by wash-
ing with distilled water. This procedure was repeated once,
and the catalysts were dried in an oven at 110° C. Then, the
ion-exchanged catalysts were calcinated under an air atmo-
sphere at 550° C. to prepare Na*-exchanged zeolite catalysts.

Examples 3~4
Cation/K Exchanged Zeolite Catalyst

K*-exchanged zeolite catalysts of Examples 3 and 4 were
prepared by ion-exchange by using 0.05 N KNO,. Briefly,
ion-exchange was performed at 60° C. by using 0.05 N KNO,
in range of the contents corresponding to 10% (Example 3)
and 20% (Example 4) of Albemarle Y411 (Si/Al=5.5) zeolite
catalyst, respectively, and followed by washing with distilled
water. This procedure was repeated once, and the catalysts
were dried in an oven at 110° C. Then, the ion-exchanged
catalysts were calcinated under an air atmosphere at 550° C.
to prepare K*-exchanged zeolite catalysts.

Comparative Example 1
Non-Cation Exchanged Zeolite Catalyst

Albemarle Y411 (Si/Al=5.5) zeolite catalyst was used as a
catalyst for Comparative Example 1.
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Experimental Example 1
Transiodination by Using Zeolite Catalyst

By using the zeolite catalysts prepared in Examples 1~4
and Comparative Example 1, transiodination was performed
under the following conditions.

First, to prevent the loss of a reaction pressure and the
channeling of reaction product, the powdery catalyst was
pressed by using a press, and then pulverized to granules in
the range of 300~800 pum.

1 g ofthe granulated catalyst was introduced into a reactor,
which was made by a stainless steel tubular type and has a
diameter of 34", and then the reaction was carried out.

The catalyst was pretreated by supplying dry air in the flow
rate of 100 ml/min at 550° C. for 2 hours. The input rate of
reactant was 1 ml/h, while supplying nitrogen as a carrier gas
at a flow rate of 6 ml/min.

The transiodination was performed with the reactants
including Benzene and one or more multi-iodo benzenes. The
multi-iodo benzenes were comprised of m-DIB and o-DIB as
a major ingredient and MIB, p-DIB, and TIB as a minor
ingredient. In the reactants, the multi-iodo benzene and ben-
zene were mixed in the weight ratio of 3:7 (the molar ratio of
benzene/multi-iodo benzene was 16.5:1). The multi-iodo
benzenes contained in the reactants (hereinbelow, referred to
as “feed”), used for this experiment, was a remnant obtained
by separating MIB and p-DIB from the products by oxy-
iodination of benzene and iodine. The components in the feed
were analyzed by gas chromatography (GC) equipped with
an AT-35 column and an FID detector.

Under the above reaction conditions, based on 1 g of the
catalysts prepared in Examples 1~4 and Comparative
Example 1, the reactant was introduced in the feed rate of 1
ml/hr and reacted at 250° C. and 1 atm. The reaction products
were collected according to the passage of time, and a molar
ratio (mol %) of each component was analyzed and the result
are shown in the following Table 1.

TABLE 1
Time p- m- o-
Section Catalyst (h) MIB DIB DIB DIB TIB
Exam- 20% 32 965 09 21 05 0
plel Na/HY(5.5)* 44 931 13 48 06 02
57 8.9 1.1 106 09 05
65 755 16 184 28 1.7
Exam- 30% 33 969 038 2 03 0
ple2 Na/HY(5.5)* 49 938 1 42 06 04
66 821 1.3 142 18 06
72 65.6 21 247 44 32
Exam- 10% 30 943 12 38 06 01
ple 3 K/HY(5.5)* 41 919 13 59 07 02
51 8.3 1.5 106 1 0.6
74 664 1.6 263 3 2.7
Exam- 20% 31 94 1.6 35 08 01
ple4 K/HY(5.5)* 48 91 1.3 68 0.6 03
55 884 1.3 93 07 03
67 745 09 214 19 13
Compar- HY(5.5)* 30 952 11 32 05 0
ative 39 925 12 56 07 0
Exam- 54 847 1.2 113 17 11
plel 70 589 26 282 56 47

*(numerical value) represents a molar ratio of SI/Al

MIB selectivities of the Na*-exchanged zeolite catalysts of
Examples 1 and 2 and non-cation exchanged zeolite catalyst
of Comparative Example 1 according to reaction time were
compared and shown in FIG. 2. As shown in FIG. 2, the
Na™-exchanged zeolite catalysts of Examples 1 and 2 showed
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excellent values in the reaction activity and MIB selectivity,
compared to the non-cation exchanged zeolite catalyst of
Comparative Example 1. In particular, among the catalysts of
Examples 1 and 2, the catalyst of Example 2 with higher
extent of ion-exchange showed higher MIB selectivity and
less reduction in catalytic activity according to reaction time.

Meanwhile, MIB selectivities of the K*-exchanged zeolite
catalysts of Examples 3 and 4 and non-cation exchanged
zeolite catalyst of Comparative Example 1 according to reac-
tion time were compared and shown in FIG. 3. As shown in
FIG. 3, the catalyst of Example 3 having K*-ion exchange
ratio of 10% showed initial MIB selectivity similar to that of
Albemarle Y411 (Si/Al=5.5) zeolite catalyst of Comparative
Example 1, but showed less reduction in its activity for a long
period of reaction time. Further, the catalyst of Example 4
having K*-ion exchange ratio of 20% showed excellent val-
ues in the reaction activity and MIB selectivity, compared to
Albemarle Y411 (Si/Al=5.5) zeolite catalyst of Comparative
Example 1.

As shown in Table 1, in particular, the catalysts of
Examples 1 to 4 showed a high MIB selectivity of 66.4% to
75.5 mol % for a long reaction time of 65 hrs or longer, while
the catalyst of Comparative Example 1 showed a lower MIB
selectivity of 58.9 mol % for a long reaction time of 65 hrs or
longer. That is, the catalytic activity of Comparative Example
1 is greatly reduced, as reaction time is longer.

Experimental Example 2

Transiodination by Regenerating an Inactivated
Catalyst

In the transiodination by using the zeolite catalyst of
Example 1, the reaction was performed by using the regerated
catalyst, which was prepared by calcinating an inactivated
catalyst at 500° C. under air atmosphere, to produce mono-
iodo benzene. The transiodination and analysis were carried
out in the same manner as in Experimental Example 1, except
for using the regenerated catalyst that was prepared by calci-
nating the inactivated catalyst.

A molar ratio [mol %, MIB/meta-DIB(Regenerated)] for
each component of reaction products produced by using the
regenerated catalyst prepared from the inactivated catalyst is
shown in FIG. 4. Also, a molar ratio [mol %, MIB/meta-DIB
(Fresh)] of each component of reaction products produced by
using the fresh zeolite catalyst of Example 1 before inactiva-
tion is shown together with that for the regenerated catalyst.

As shown in FIG. 4, even though the Na*-exchanged zeo-
lite catalyst of Example 1 was regenerated by calcinating, it
also showed the consistent activity and excellent values in the
MIB selectivity. Therefore, it can be seen that recycling of the
inactivated cation-exchanged zeolite catalyst of the present
invention does not adversely affect the selectivity for mono-
iodo benzene and catalytic activity.

As compared with the experimental results between
Examples 1~4 and Comparative Example 1, the cation-ex-
changed zeolite of the present invention exhibits high selec-
tivity for mono-iodo benzene and hardly loses its catalytic
activity for a long reaction time during transiodination reac-
tion, thereby being useful in the production of mono-iodo
benzene through transiodination.

What claimed is:

1. A catalyst comprising:

a cation-exchanged Y zeolite having a molar ratio of Si/Al
is 5 to 100 wherein:
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20% to 50% of the cation exchange capacity of the cation-
exchanged Y zeolite is exchanged with sodium cation
(Na™); or
10% to 50% of the cation exchange capacity of the cation-
exchangedY zeolite is exchanged with potassium cation 5
(K*).
2. The catalyst according to claim 1, wherein the molar
ratio of Si/Alis 5 to 15.

3. The catalyst according to claim 1, wherein 20% to 30%
of the cation exchange capacity is cation-exchanged with 10
sodium cation (Na*).

4. The catalyst according to claim 1, wherein 10% to 20%

of the cation exchange capacity is cation-exchanged with
potassium cation(K™*).

5. The according to claim 1, which is used for producing 15

mono-iodo benzene through a transiodination.

6. The catalyst according to claim 1, wherein the cation-

exchanged Y zeolite is Y411.

#* #* #* #* #*
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